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(54) Title: SURGICAL CLIP APPLIER 

i-H 

(57) Abstract: A surgical clip applier is provided including a housing; a pair of handles; a channel assembly extending from the 
housing; a clip carrier disposed within said channel assembly and defining a channel and a plurality of windows; a wedge plate slid- 
es ably disposed within said channel assembly and being operatively connected to said handles, said wedge plate including a plurality 
of apertures formed along a length thereof; a plurality of clips slidably disposed within said channel of said clip carrier; and a clip 
follower slidably disposed within said channel of said clip carrier at a location proximal of said plurality of clips. The clip follower 
is configured and adapted for selective engagement with said windows of said clip carrier and said apertures of said wedge plate to 
distally urge said plurality of clips relative to said clip carrier upon a distal advancement of said wedge plate. 
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SURGICAL CLIP APPLIER 
CROSS-REFERENCE TO RELATED APPLICATION 

[0001] The present application claims the benefit of and priority to U.S. Provisional 

Application Serial No. 60/922,946, filed on April 11, 2007, the entire content of which is 
incorporated herein by reference. 

BACKGROUND 

1 . Technical Field 

[0002] The present application relates to surgical clip appliers, and in particular relates to 

instruments having a plurality of clips for applying the clips to body tissues and vessels during 
surgical procedures. 

2. Discussion of Related Art 

[0003] Surgical clip appliers are known in the art and have increased in popularity among 

surgeons by offering an alternative to conventional suturing of body tissues and vessels. Typical 
instruments are disclosed in U.S. Pat. No. 5,030,226 to Green et al. and U.S. Pat. No. 5,431,668 
to Burbank, III et al. These instruments generally provide a plurality of clips which are stored in 
the instrument and which are fed sequentially to the jaw mechanism at the distal end of the 
instrument upon opening and closing of the handles at the proximal end of the instrument. As 
the handles are closed, the jaws close to deform a clip positioned between the jaw members, and 
as the jaws are opened to release the deformed clip, a new clip is fed from the series to a position 
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between the jaws. This process is repeated until all the clips in the series of clips have been 
used. 

[0004] Surgical clip appliers in the prior art are known to include some type of lockout 

mechanism which prevents closing of the handles, and consequentially closing of the jaws if 
there are no clips present in the instrument. These lockout mechanisms prevent closure of the 
jaws about tissue, which can traumatize the tissue and perhaps cause serious damage to the tissue 
or vessel when a clip is not present in the jaws. However, many of the prior art instruments 
provide a lockout mechanism which interferes with the closure of the jaws, and upon the 
application of enough force to the handles, the lockout mechanism many times may be defeated. 
In order to prevent this, complex mechanisms are often provided, resulting in increased cost of 
manufacture of the instrument. 

[0005] In addition, many of the prior art instruments provide complex mechanical 

arrangements for closing the jaws while simultaneously preparing for feeding the next clip into 
the jaws after the clip positioned between the jaws is deformed and then released. These 
complex mechanisms, such as that shown in U.S. Pat. No. 5,431,668 to Burbank, III et aL, 
require numerous parts which increases the cost of manufacture, as well as increasing the time it 
takes to assemble each instrument. In addition, these instruments generally drive a first 
component, such as the channel assembly, in one direction to close the jaws while 
simultaneously drawing the clip pusher bar in an opposite direction to prepare for feeding the 
next clip in the series of clips to the jaw mechanism. This arrangement typically requires 
additional moving parts, also tending to increase the cost of manufacture and increase the time of 
assembly. 
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[0006] The need therefore exists for an instrument for applying surgical clips which 

reduces the number of parts, and consequently reduces the cost of the instrument, while at the 
same time reducing the amount of time needed to assemble the instrument during manufacture. 
A specific need exists for an instrument which minimizes the number of moving parts and 
synchronizes the moving parts so that they move in the same direction upon closing and opening 
of the handles. By minimizing the number of moving parts, and synchronizing the direction of 
movement of the moving parts, the instrument becomes sturdier and easier to manipulate during 
the surgical procedure. 

[0007] The need also exists for an instrument having a lockout mechanism which both 

prevents closing of the jaws by providing a reliable blocking mechanism, while at the same time 
providing a mechanism for rendering the instrument inoperable upon the application of a 
predetermined force to the handles after all the clips in the instrument have been utilized during 
the surgical procedure. 

SUMMARY 

[0008] The present disclosure relates generally to surgical clip appliers. According to an 

aspect of the present disclosure a surgical clip applier is provided including a housing; a pair of 
handles pivotably connected to opposite sides of the housing; a channel assembly fixed to and 
extending from the housing; a clip carrier disposed within said channel assembly and defining a 
channel and a plurality of windows; a wedge plate slidably disposed within said channel 
assembly, said wedge plate being operatively connected to said handles and including a plurality 
of apertures formed along a length thereof; a plurality of clips slidably disposed within said 
channel of said clip carrier; and a clip follower slidably disposed within said channel of said clip 
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carrier at a location proximal of said plurality of clips. The clip follower is configured and 
adapted for selective engagement with said windows of said clip carrier and said apertures of 
said wedge plate. The clip follower is configured and adapted to distally urge said plurality of 
clips relative to said clip carrier upon a distal advancement of said wedge plate. 

[0009] The clip applier may include a jaw assembly including a pair of jaws extending 

from an end of said channel assembly, opposite said housing. The jaw assembly may be adapted 
to accommodate a clip therein and may be operable to effect closure of a clip in response to 
movement of said handles. 

[0010] The clip applier may include a clip pusher bar slidably positioned within at least 

one of said housing and said channel assembly, said pusher bar having a first end operatively 
connected to at least one of said handles and a second end defining a pusher terminating 
proximate said pair of jaws. The pusher bar may be moved towards said jaws as said handles are 
approximated in a first direction an initial amount to move said distal-most clip between said 
jaws. The pusher bar may be configured and adapted to move towards said housing as said 
handles are approximated an additional amount in said first direction to move said pusher behind 
a distal-most clip in said plurality of clips. 

[0011] The clip applier may further include a drive channel slidably disposed within at 

least one of said housing and said channel assembly. The drive channel may have a first end 
operatively connected to at least one of said handles and a second end configured and 
dimensioned to selectively engage said pair of jaws to effectuate closure of said pair of jaws. 
The drive channel may be moved towards said jaw assembly as said handles are moved in said 
first direction to move said distal end thereof against said jaws to close said jaws. The drive 
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channel may be moved away from said jaws as said handles are moved in a second direction to 
move said distal end thereof away from said jaws to allow said jaws to open. 

[0012] The clip applier may further include a pivot arm operatively connected to said 

wedge plate and selectively engageable by said drive channel. In use, rotation of said pivot arm, 
during distal movement of said drive channel, results in proximal movement of said wedge plate. 

[0013] The clip applier may further include a pusher bar cam pivotably supported on the 

drive channel and movable therewith. The pusher bar cam may extend through a slot formed in 
said wedge plate and into a window formed in said pusher bar. In use, as said drive channel is 
moved distally said pusher bar cam moves said pusher bar distally. Additionally, during distal 
movement of said drive channel, said pusher bar cam may be rotated relative thereto such that 
said pusher bar cam disengages from said window of said pusher bar allowing said pusher bar to 
move proximally. 

[0014] The wedge plate may be biased to a distal position. The pusher bar and/or the 

drive channel may be biased to a proximal position. 

[0015] The clip applier may further include a ratchet mechanism. The ratchet 

mechanism may include a rack, having a plurality of ratchet teeth, associated with said drive 
channel; and a pawl, having at least one tooth, disposed at a location to selectively engage said 
rack. The pawl may be biased into engagement with said rack. In use, as said drive channel is 
longitudinally reciprocated, said plurality of teeth may pass over said pawl. The pawl may 
prevent inadvertent return of said drive channel before full actuation of said handles. 
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[0016] The clip applier may further include a lockout disposed in a distal end of said 

channel assembly. In use, the lockout may be actuated by said clip follower when a last clip is 
expelled from said clip applier. The lockout may be urged by said clip follower to extend across 
a path of said drive channel, thereby preventing said drive channel from moving distally. 

[0017] The clip applier may further include a drive pin operatively received in a pivot 

point formed in said drive channel to transmit axial forces to said drive channel during 
movement of said handles. The pivot point may be separated from an elongate slot by at least 
one lip. 

[0018] The clip applier may further include a shipping wedge selectively attachable to 

said housing and being configured and adapted to engage each of said handles. 

[0019] The clip applier may further include a counter mechanism supported in at least 

one of said housing and said channel assembly. The counter mechanism may be configured and 
adapted to display a change in said clip applier upon each actuation of said handles. 

[0020] The drive channel may be configured and dimensioned to at least partially 

surround said jaws and said wedge plate. The drive channel may include a strap extending 
across a distal end thereof for maintaining said jaws and said wedge plate within said drive 
channel. 

[0021] According to a further aspect of the present disclosure, a surgical clip applier is 

provided including a housing; a pair of handles pivotably connected to opposite sides of the 
housing; a channel assembly fixed to and extending from the housing; a clip carrier disposed 
within said channel assembly and defining a channel; and a drive channel slidably disposed 
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within at least one of said housing and said channel assembly. The drive channel has a first end 
operatively connected to at least one of said handles and a second end configured and 
dimensioned to selectively engage a pair of jaws to effectuate closure of said pair of jaws. The 
clip applier further includes a plurality of clips slidably disposed within said channel of said clip 
carrier; a clip follower slidably disposed within said channel of said clip carrier at a location 
proximal of said plurality of clips; and a lockout disposed in a distal end of said channel 
assembly. In use, the lockout is actuated by said clip follower when a last clip is expelled from 
said clip applier. The lockout is urged by said clip follower to extend across a path of said of 
said drive channel, thereby preventing said drive channel from moving distally. 

[0022] The clip applier may further include a wedge plate slidably disposed within said 

channel assembly. The wedge plate may be operatively connected to said handles and may 
include a plurality of apertures formed along a length thereof. The clip carrier may define a 
plurality of windows. The clip follower may be configured and adapted for selective 
engagement with said windows of said clip carrier and said apertures of said wedge plate. The 
clip follower may be configured and adapted to distally urge said plurality of clips relative to 
said clip carrier upon a distal advancement of said wedge plate. 

[0023] The clip applier may further include a jaw assembly having a pair of jaws 

extending from an end of said channel assembly, opposite said housing. The jaw assembly may 
be adapted to accommodate a clip therein and may be operable to effect closure of a clip in 
response to movement of said handles. 

[0024] The clip applier may further include a clip pusher bar slidably positioned within at 

least one of said housing and said channel assembly. The pusher bar may have a first end 
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operatively connected to at least one of said handles and a second end defining a pusher 
terminating proximate said pair of jaws. The pusher bar may be moved towards said jaws as said 
handles are approximated in a first direction an initial amount to move said distal-most clip 
between said jaws. The pusher bar may be configured and adapted to move towards said 
housing as said handles are approximated an additional amount in said first direction to move 
said pusher behind a distal-most clip in said plurality of clips. 

[0025] The clip applier may further include a pusher bar cam pivotably supported on the 

drive channel and movable therewith. The pusher bar cam may extend through a slot formed in 
said wedge plate and into a window formed in said pusher bar. In use, as said drive channel is 
moved distally said pusher bar cam may move said pusher bar distally. 

[0026] In operation, during distal movement of said drive channel, said pusher bar cam 

may be rotated relative thereto such that said pusher bar cam disengages from said window of 
said pusher bar allowing said pusher bar to move proximally. 

[0027] The clip applier may further include a pivot arm operatively connected to said 

wedge plate and selectively engageable by said drive channel. In use, rotation of said pivot arm, 
during distal movement of said drive channel, may result in proximal movement of said wedge 
plate. 

[0028] The clip applier may still further include a ratchet mechanism. The ratchet 

mechanism may include a rack, having a plurality of ratchet teeth, associated with said drive 
channel; and a pawl, having at least one tooth, disposed at a location to selectively engage said 
rack. The pawl may be biased into engagement with said rack. In use, as said drive channel is 
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longitudinally reciprocated, said plurality of teeth may be passed over said pawl. The pawl may 
prevent inadvertent return of said drive channel before full actuation of said handles. 

[0029] The clip applier may further include a drive pin operatively received in a pivot 

point formed in said drive channel to transmit axial forces to said drive channel during 
movement of said handles. The pivot point may be separated from an elongate slot by at least 
one lip. 

[0030] The drive channel may be configured and dimensioned to at least partially 

surround said jaws and said wedge plate. The drive channel may include a strap extending 
across a distal end thereof for maintaining said jaws and said wedge plate within said drive 
channel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The present clip applier will be more fully appreciated as the same becomes better 

understood from the following detailed description when considered in connection with the 
following drawings, in which: 

[0032] FIG 1 is a perspective view of a surgical clip applier according to the present 

disclosure; 

[0033] FIG. 2 is a top, plan view of the clip applier of FIG. 1 ; 

[0034] FIG. 3 is a side, elevational view of the clip applier of FIGS. 1 and 2; 

[0035] FIG. 4 is a perspective view with parts separated of the clip applier of FIGS. 1-3; 
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[0036] FIG. 5 is a cross-sectional view of the clip applier of FIGS. 1-4, as taken through 

5-5 of FIG. 2; 

[0037] FIG. 6 is an enlarged view of the indicated area of detail of FIG. 5; 

[0038] FIG. 7 is an enlarged view of the indicated area of detail of FIG. 5; 

[0039] FIG. 8 is an enlarged view of the indicated area of detail of FIG. 5; 

[0040] FIG. 9 is a cross-sectional view of the clip applier of FIGS. 1-8, as taken through 

9-9 of FIG. 8; 

[0041] FIG. 10 is a top, perspective view of the clip applier of FIGS. 1-9 with an upper 

housing half removed therefrom; 

[0042] FIG. 1 1 is a top, perspective view of the clip applier of FIGS. 1-10 with the upper 

housing half and a counter assembly removed therefrom; 

[0043] FIG. 12 is a top, perspective view of a distal end of the clip applier of FIGS. 1-11 

with a cartridge cover removed therefrom; 

[0044] FIG. 13 is a top, perspective view of the clip applier of FIGS. 1-12 with the upper 

housing half, the counter assembly and a pusher bar removed therefrom; 

[0045] FIG. 14 is a top, perspective view of the distal end of the clip applier of FIGS. 1- 

13 with the cartridge cover and the pusher bar removed therefrom; 

[0046] FIG. 15 is a top, perspective view of the distal end of the clip applier of FIGS. 1- 

14 with the cartridge cover, the pusher bar and a clip carrier removed therefrom; 
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[0047] FIG. 16 is top, perspective view of the distal end of the clip applier of FIGS. 1-15 

with the cartridge cover, the pusher bar, the clip carrier, a stack of clips and a clip follower 
removed therefrom; 

[0048] FIG. 17 is an enlarged view of the indicated area of detail of FIG. 16; 

[0049] FIG. 18 is a top, perspective view of the clip applier of FIGS. 1-17 with the upper 

housing half, the counter assembly, the pusher bar, the clip carrier, the stack of clips, the clip 
follower and a wedge plate removed therefrom; 

[0050] FIG. 19 is an enlarged view of the indicated area of detail of FIG. 18; 

[0051] FIG. 20 is an enlarged view of the indicated area of detail of FIG. 18; 

[0052] FIG. 21 is a top, perspective view of the clip applier of FIGS. 1-20, with the upper 

housing half removed therefrom, illustrating the clip applier during an initial squeezing of the 
handles; 

[0053] FIG. 22 is an enlarged view of the indicated area of detail of FIG. 21 ; 

[0054] FIG. 23 is an enlarged view of the indicated area of detail 8 of FIG. 5, during the 

initial squeezing of the handles; 

[0055] FIG. 24 is an enlarged, plan view of a rack and pawl assembly of the clip applier 

of FIGS. 1-23, during the initial squeezing of the handles; 

[0056] FIG. 25 is an enlarged view of the indicated area of detail 6 of FIG. 5, during the 

initial squeezing of the handles; 
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[0057] FIG. 26 is a top, perspective view of the clip applier of FIGS. 1-25, with the upper 

housing half removed therefrom, illustrating the clip applier during a squeezing of the handles; 

[0058] FIG. 27 is an enlarged view of the indicated area of detail of FIG. 26; 

[0059] FIG. 28 is an enlarged view of the indicated area of detail 7 of FIG. 5, during the 

squeezing of the handles; 

[0060] FIG. 29 is an enlarged view of the indicated area of detail 8 of FIG. 5, during the 

squeezing of the handles; 

[0061] FIG. 30 is a cross-sectional view of the handle assembly of the clip applier of 

FIGS. 1-29, as taken through 5-5 of FIG. 2, during the squeezing of the handles; 

[0062] FIG. 3 1 is an enlarged view of the indicated area of detail of FIG. 30; 

[0063] FIG. 32 is a top, perspective view of the distal end of the clip applier of FIGS. 1- 

31, with the cartridge cover removed therefrom, during the squeezing of the handles; 

[0064] FIG. 33 is a top, perspective view of the distal end of the clip applier of FIGS. 1- 

32, with the cartridge cover, the pusher bar and the clip carrier removed therefrom, during the 
squeezing of the handles; 

[0065] FIG. 34 and 35 are top, plan view of the jaw assembly of the clip applier of FIGS. 

1-33, illustrating a closing of the jaw assembly during a squeezing of handles; 

[0066] FIG. 36 is a top, perspective view of the clip applier of FIGS. 1-35, with the upper 

housing half removed therefrom, illustrating an actuation of an audible/tactile feedback member 
and the rack and pawl assembly; 
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[0067] FIG. 37 is a perspective view of a body vessel including a clip of the surgical clip 

applier, applied thereto; 

[0068] FIG. 38 is an enlarged, plan view of the rack and pawl assembly of the clip 

applier of FIGS. 1-37, during an opening of the handles; 

[0069] FIG. 39 is an enlarged view of the indicated area of detail of FIG. 26, during an 

opening of the handles; 

[0070] FIGS. 40 and 41 are enlarged views of the indicated area of detail 7 of FIG. 5, 

during the opening of the handles; 

[0071] FIGS. 42 and 43 are enlarged views of the indicated area of detail 8 of FIG. 5, 

during the opening of the handles; 

[0072] FIG. 44 is an enlarged view of the indicated area of detail 8 of FIG. 5, after a final 

clip has been expelled from the clip applier; 

[0073] FIG. 45 is a bottom, perspective view of the clip applier of FIGS. 1-24, with the 

lower housing half removed therefrom, illustrating the handles of the clip applier being squeezed 
after the final clip has been expelled therefrom; 

[0074] FIG. 46 is an enlarged view of the indicated area of detail of FIG. 45; 

[0075] FIG. 47 is a rear, perspective view of a shipping wedge, according to an 

embodiment of the present disclosure, for use with the clip applier of FIGS. 1-46; 

[0076] FIG. 48 is a perspective view of the clip applier of FIGS. 1-46, illustrating the 

shipping wedge of FIG. 47 operatively secured thereto; 
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[0077] FIG. 49 is a further perspective view of the clip applier of FIG. 48, having a 

housing half removed therefrom, illustrating the shipping wedge secured thereto; 

[0078] FIG. 50 is an exploded, perspective view of a drive channel for use with the clip 

applier of FIGS. 1-49, according to another embodiment of the present disclosure; 

[0079] FIG. 51 is a plan view of the drive channel of FIG. 50, shown in an assembled and 

operative condition; 

[0080] FIG. 52 is an exploded, perspective view of a drive channel for use with the clip 

applier of FIGS. 1-49, according to yet another embodiment of the present disclosure; and 

[0081] FIG. 53 is a plan view of the drive channel of FIG. 52, shown in an assembled and 

operative condition. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0082] Embodiments of surgical clip appliers in accordance with the present disclosure 

will now be described in detail with reference to the drawing figures wherein like reference 
numerals identify similar or identical structural elements. As shown in the drawings and 
described throughout the following description, as is traditional when referring to relative 
positioning on a surgical instrument, the term "proximal" refers to the end of the apparatus which 
is closer to the user and the term "distal" refers to the end of the apparatus which is further away 
from the user. 

[0083] Referring now to FIGS. 1-5, a surgical clip applier in accordance with an 

embodiment of the present disclosure is generally designated as 100. Surgical clip applier 100 
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generally includes a handle assembly 102 and a handle assembly 102 including a housing 104 
having an upper housing half 104a and lower housing half 104b. Handle assembly 102 further 
includes a pair of handles 106 pivotably secured to housing 104 and extending outwardly 
therefrom. A channel assembly 108 is fixedly secured to housing 104 and extends outwardly 
therefrom, terminating in a jaw assembly 1 10. 

[0084] As seen in FIGS. 1-5, housing halves 104a and 104b of clip applier 100 fit 

together by snap fit engagement with one another. Housing 104 defines a window 104c formed 
in upper housing half 104a for supporting and displaying a counter mechanism, as will be 
discussed in greater detail below. Housing 104 may be formed of a suitable plastic material. 

[0085] As seen in FIG. 4, handles 106 are secured to housing 104 by handle pivot posts 

104d extending from lower housing half 104b and into respective apertures 106a formed in 
handles 106. Handle assembly 102 includes a link member 122 pivotally connected to each 
handle 106 at a pivot point 106b formed in a respective handle 106. A distal end 122a of each 
link member 122 is pivotally connected to a pivot point 140a formed in a drive channel 140 via a 
drive pin 124. Each end of drive pin 124 is slidably received in an elongate channel 104e formed 
in a respective upper and lower housing half 104a, 104b. In use, as will be described in greater 
detail below, as handles 106 are squeezed, link members 122 push drive channel 140 distally via 
drive pin 124. 

[0086] Channel assembly 108 includes a channel or cartridge cover 130 having a 

proximal end retained in housing assembly 102, e.g., between upper and lower housing halves 
104a, 104b, and an outer channel 132 having a proximal end retained in housing assembly 102, 
e.g., between upper and lower housing halves 104a, 104b. Cartridge cover 130 is configured and 
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dimensioned for snap-fit engagement with outer channel 132. For example, cover 130 may 
include at least one retention element 130a configured and adapted to selectively engage a 
complementary or corresponding retention element 132a provided on outer channel 132. 

[0087] As seen in FIGS. 4-12, clip applier 100 includes a clip pusher bar 160 slidably 

disposed beneath cartridge cover 130. Pusher bar 160 includes a distal end 160a defining a 
pusher 160c configured and adapted to selectively engage/move a distal-most clip "CI" stored in 
surgical clip applier 100. Pusher bar 160 further includes a proximal end 160b defining a 
proximal window 160d therein for slidably receiving drive pin 124 therein. Pusher bar 160 
further defines a distal window 160e therein for operative engagement with a pusher bar cam 
162, as will be discussed in greater detail below. 

[0088] Clip applier 100 includes a biasing member 164, in the form of a tension spring, 

operatively secured to and between proximal end 160b of pusher bar 160 and housing 104, 
tending to maintain pusher bar 160 in a retracted or proximal-most position. Biasing member 
164 functions to retract or facilitate retraction of pusher bar 162 following advancement of a 
distal-most clip "CI" into or between jaws 120. In an embodiment, biasing member 164 is 
slidably disposed within a sleeve 166a. 

[0089] Clip applier 100 further includes a pusher bar cam 162 operatively disposed 

beneath pusher bar 160 and operatively associated with distal window 160e of pusher bar 160. 
Pusher bar cam 162 includes a head portion 162a operatively received within distal window 160e 
of pusher bar 160 and a tail or stem portion 162b extending from head portion 162a in a direction 
toward lower housing half 104b. As seen in FIG. 6, stem portion 162b is slidably received in an 
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elongate slot 104f defined in lower housing half 104b. The function and operation of pusher cam 
bar 162 will be discussed in greater detail below. 

[0090] Clip applier 100 further includes a clip carrier 170 disposed within channel 

assembly 108 and beneath pusher bar 160. Clip carrier 170 is generally a box-like structure 
having an upper wall 170a, a pair of side walls 170b and a lower wall 170c defining a channel 
170d therethrough. Clip carrier 170 includes a plurality of spaced apart windows 172 formed in 
upper wall 170a and extending longitudinally along a length thereof. Clip carrier 170 includes 
an elongate window 174 (see FIG. 9) formed in lower wall 170c and extending longitudinally 
along a length thereof. 

[0091] As seen in FIGS. 4, 7, 14 and 15, a stack of surgical clips "C" is loaded and/or 

retained within channel 170d of clip carrier 170 in a manner so as to slide therewithin and/or 
therealong. Channel 170d is configured and dimensioned to slidably retain a stack or plurality of 
surgical clips "C" in tip-to-tail fashion therewithin. 

[0092] As seen in FIGS. 8, 12 and 14, a distal end of clip carrier 170 includes a pair of 

spaced apart, resilient tangs 171. Tangs 171 are configured and adapted to selectively engage a 
backspan of a distal-most surgical clip "CI" of the stack of surgical clips "C" retained within 
carrier 170. 

[0093] As seen in FIGS. 4, 7, 14 and 15, clip applier 100 further includes a clip follower 

174 slidably disposed within channel 170d of clip carrier 170. As will be discussed in greater 
detail below, clip follower 174 is positioned behind the stack of surgical clips "C" and is 
provided to urge the stack of clips "C" forward during an actuation of clip applier 100. As will 
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be described in greater detail below, clip follower 174 is actuated by the reciprocating forward 
and backward motion of wedge plate 1 80. 

[0094] As seen in FIG. 7, clip follower 174 includes body portion 174a defining a plane, 

a distal tab 175 extending substantially upwardly and rearwardly from body portion 174a, and a 
proximal tab 176 extending substantially downwardly and rearwardly from body portion 174a. 
Distal tab 175 includes a distal portion 175a extending downwardly below the plane defined by 
body portion 174a and a proximal portion 175b extending upwardly above the plane defined by 
body portion 174a. 

[0095] Proximal portion 175b of distal tab 175 is configured and dimensioned to 

selectively engage windows 172 formed in upper wall 170a of clip carrier 170. In use, 
engagement of proximal portion 175b of distal tab 175 of clip follower 174 in a window 172 
formed in upper wall 170a of clip carrier 170 prevents clip follower from traveling or moving in 
a proximal direction. 

[0096] Proximal tab 176 is configured and dimensioned to selectively engage windows 

180b formed in wedge plate 180. In use, engagement of proximal tab 176 of clip follower 174 in 
a window 180b formed in wedge plate 180 allows for clip follower 174 to be advanced or moved 
distally upon a distal movement of wedge plate 180. 

[0097] As seen in FIGS. 4 and 7-17, clip applier 100 further includes a wedge plate 180 

slidably disposed within handle assembly 102 and channel assembly 108. Wedge plate 180 is 
disposed adjacent to clip carrier 170. Wedge plate 180 includes a substantially tapered distal end 
180a for selective operative interposition between jaws 120. As seen in FIGS. 4 and 16, wedge 
plate 180 defines a plurality of spaced apart windows or apertures 180b and extending 
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longitudinally along a length thereof, a distal window or aperture 1 80c located distal of apertures 
180b, an elongate longitudinally extending slot 180d located proximal of apertures 180c, and a 
proximal-most transversely oriented slot 180e located proximal of slot 180d. 

[0098] As seen in FIGS. 4, 8, 12 and 14-16, clip applier 100 includes a distal lockout 178 

supported on wedge plate 180. Distal lockout 178 includes a tail or tab 178a extending 
substantially rearwardly and downwardly and being configured and dimensioned for receipt in 
distal window or aperture 180c of wedge plate 180. 

[0099] As seen in FIGS. 4, 6, 10, 11, 13 and 18, clip applier 100 includes a wedge plate 

pivot arm 179 having a boss 179a pivotally supported in handle assembly 102. In particular, 
pivot arm 179 is pivotally supported in lower housing half 104b of housing 104. Pivot arm 179 
includes a stem or finger 179b extending therefrom and being configured and adapted for 
slidable engagement in proximal-most slot 180e of wedge plate 180. In use, as will be discussed 
in greater detail below, as drive channel 140 is moved distally, a flange or wall 140g of drive 
channel 140 engages against a cam surface 179c of pivot arm 179, opposite stem 179b, causing 
pivot arm 179 to pivot about boss 179a and cause stem 179b to move wedge plate 180 in a 
direction opposite to drive channel 140. 

[00100] Clip applier 100 further includes a biasing member 184, in the form of a tension 

spring, operatively secured to and between a proximal end of wedge plate 180 and housing 104, 
tending to maintain wedge plate 180 in an advanced or distal-most position. Biasing member 
184 functions to advance or facilitate advancement of wedge plate 180 following formation of a 
clip "C" positioned between jaws 120. As wedge plate 180 is advanced, as will be discussed 
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hereinbelow, wedge plate 180 cams against an inner surface of jaws 120 to thereby maintain 
jaws 120 spaced apart from one another. 

[00101] As seen in FIGS. 4-20, clip applier 100 includes a drive channel 140 reciprocally 

supported in and extending between housing 104 of handle assembly 102 and channel assembly 
108. A proximal end of a drive channel 140 is supported between upper and lower housing 
halves 104a, 104b of housing 104 and a distal end of drive channel 140 is supported between 
cartridge cover 130 and outer channel 132 of channel assembly 108, at a location below wedge 
plate 180. 

[00102] A distal end of drive channel 140 is a substantially U-shaped channel including a 

pair of spaced apart side walls 140b extending from a backspan 140c thereof, in a direction away 
from outer channel 132 and toward cartridge cover 130. Drive channel 140 further defines a 
drive pin recess 140a formed in backspan 140c for pivotally and/or slidably receiving drive pin 
124 therethrough. Drive channel 140 further defines a pusher bar cam aperture 140e formed in 
backspan 140c at a location distal of drive pin recess 140a. Drive channel 140 further defines a 
reciprocation limiting slot 140f formed in backspan 140c at a location distal of pusher bar cam 
aperture 140e. 

[00103] Clip applier 100 includes a drive channel strap 143 secured to drive channel 140. 

Strap 143 is secured to uprights 140b of drive channel 140 so as to extend transversely 
thereacross. In one embodiment, strap 142 is secured to drive channel 140 at a location distal of 
reciprocation limiting slot 140f. As seen in FIGS. 8 and 14-16, strap 143 is secured to drive 
channel 140 such that wedge plate 180 extends beneath strap 143. 
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[00104] Clip applier 100 further includes an audible/tactile indicator 148 supported on 

drive channel 140. In use, as will be described in greater detail below, as clip applier 100 is 
actuated and drive channel 140 is reciprocated, indicator 148 interacts with corresponding 
complementary structure provided in clip applier 100 to create an audible and/or a tactile 
feedback to the user. 

[00105] Clip applier 100 further includes a biasing member 146, in the form of a tension 

spring, operatively secured to and between a proximal end of drive channel 140 and housing 104, 
tending to maintain drive channel 140 in a retracted or proximal-most position. Biasing member 
146 functions to retract or facilitate retraction of drive channel 140 following formation of a clip 
"C" positioned between jaws 120. In an embodiment, biasing member 146 is slidably disposed 
within a sleeve 146a. 

[00106] A proximal end of drive channel 140 includes or defines a ratchet rack 140d 

configured and adapted to engagement with a ratchet pawl 142. Rack 140d of drive channel 140 
and pawl 142 define a ratchet mechanism 144. In use, as drive channel 140 is moved axially, 
rack 140d is also moved. Rack 140d has a length which allows pawl 142 to reverse and advance 
back over rack 140d when rack 140d changes between proximal and distal movement as drive 
channel reaches a proximal-most or distal-most position. 

[00107] Pawl 142 is pivotally connected to lower housing half 104b by a pawl pin 141 at a 

location wherein pawl 142 is in substantial operative engagement with rack 140d. Pawl 142 is 
engageable with rack 140d to restrict longitudinal movement of rack 140d and, in turn, drive 
channel 140. Ratchet mechanism 144 further includes a pawl spring 145 configured and 
positioned to bias pawl 142 into operative engagement with rack 140d. Pawl spring 145 
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functions to maintain the teeth of pawl 142 in engagement with the teeth of rack 140d, as well as 
to maintain pawl 142 in a rotated or canted position. 

[00108] Surgical clip applier 100 includes a pair of jaws 120 mounted on or at a distal end 

of channel assembly 108 and actuatable by a handles 106 of handle assembly 102. Jaws 120 are 
formed of a suitable biocompatible material such as, for example, stainless steel or titanium. 

[00109] Jaws 120 are mounted in a distal end of drive channel 140 via a rivet 122 or the 

like extending through reciprocation limiting slot 140f of drive channel 140 such that jaws 120 
are longitudinally stationary relative to outer channel 132 and drive channel 140. 

[00110] As seen in FIGS. 8, 12 and 14-17, jaws 120 define a channel 120a therebetween 

for receipt of a surgical clip (not shown) therein. 

[00111] As seen in FIGS. 1, 2, 4-6 and 10, clip applier 100 further includes a counter 

mechanism 190 supported in housing 104 of handle assembly 102. Counter mechanism 190 
includes a display 192, a processor 194, an actuator 196 and an energy source 198 in the form of 
a battery or the like. 

[00112] Display 192 may be any device known in the art to provide an indication of an 

event. The event may be related to the procedure or the operation of the clip applier 100. 
Display 192 may be a liquid crystal display (LCD), a plasma display, one or more light emitting 
diodes (LEDs), a luminescent display, a multi-color display, a digital display, an analog display, 
a passive display, an active display, a so called "twisted nematic" display, a so called "super 
twisted nematic" display, a "dual scan" display, a reflective display, a backlit display, an alpha 
numeric display, a monochrome display, a so called "Low Temperature Polysilicon Thin Film 
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Transistor" (LPTS TFT) display, or any other suitable display 192 that indicates a parameter, 
information or graphics related to the procedure or clip applier 100. 

[00113] In one embodiment, display 192 is a liquid crystal display which may be a black 

& white or color display that displays one or more operating parameters of clip applier 100 to the 
surgeon. In one embodiment, the operating parameter displayed may be an amount or number of 
remaining clips, a number of clips that have been used, a position parameter, a surgical time of 
usage, or any other parameter of the procedure. The display 192 may display text, graphics or a 
combination thereof. 

[00114] In one embodiment, counter mechanism 190 may have a tab 192a, preferably 

made from a Mylar or another polymeric insulating material, disposed between battery or energy 
source 198 and a contact 194a of processor 194 or between the contacts 194a of processor 194 to 
prevent the battery or energy source 198 from becoming drained during storage. The tab 192a 
may extend out of housing 104 of surgical clip applier 100 in order to allow for easy removal of 
the tab therefrom. Once the tab 192a is removed, battery or energy source 198 comes into 
electrical contact with the contact 194a of processor 194 or between the contacts 194a of the 
processor 194. 

[00115] Display 192 may include a lens or the like for magnifying the parameters 

displayed thereon. The lens of display 192 may magnify the display to any desired size in order 
to allow a surgeon to read the display with ease from a distance. 

[00116] Actuator 196 of counter mechanism 190 is operatively connected to drive pin 124 

such that reciprocal axial movement of drive pin 124 results in concomitant axial movement of 
actuator 196. As actuator 196 is moved in a distal direction, actuator 196 engages contact 194a 



23 



WO 2008/127968 



PCT/US2008/059859 



causing contact 194a to complete a circuit and trigger processor 194 to perform a function (i.e., 
reduce the number appearing on display 192 by a give increment or value). 

[00117] With reference to FIGS. 21-46, the operation of surgical clip applier 100, to crimp 

or form a surgical clip around a target tissue, such as, for example, a vessel, will now be 
described. Prior to an initial squeezing of handles 106 of clip applier 100, drive pin 124 is 
located at a proximal-most position, pawl 142 is located proximal of rack 140d of drive channel 
140, pusher bar cam 162 is located at a proximal-most position, and no clips "C" are positioned 
within jaws 106. Since drive pin 124 is at a proximal-most position, pusher bar 160, drive 
channel 140, and counter actuator 196 are also at a proximal-most position. Also, prior to an 
initial squeezing of handles 106 of clip applier 100, wedge plate 180 is located at a distal-most 
position. 

[00118] Also prior to the initial squeeze, no clips "C" present within jaws 120. A clip "C" 

is first loaded into jaws 120 during the initial squeezing of handles 106, as will be described in 
greater detail below. 

[00119] Referring now to FIGS. 21-25, clip applier 100 is illustrated, with upper housing 

half 104a removed therefrom, during an initial squeezing of handles 106. As seen in FIGS. 21- 
25, during an initial squeezing of handles 106, distal ends 122a of link members 122 are caused 
to be moved distally relative to housing 104. As distal ends 122a of link members 122 are 
moved distally, drive pin 124 is caused to be moved distally thereby transmitting distal axial 
movement to drive channel 140 and counter actuator 196. As drive channel 140 is moved 
distally, pusher bar cam 162 is moved distally thereby concomitantly moving pusher bar 160 
distally relative to housing 104 due to the engagement of pusher bar cam 162 in distal window 
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160e of pusher bar 160. As drive channel 140 and pusher bar 160 are moved distally, respective 
biasing members 146, 164 are stretched or extended. 

[00120] As seen in FIG. 22, during the initial squeeze of handles 106, audible/tactile 

indicator 148 functions to create an audible click and/or a tactile vibration, thereby indicating to 
the user that handles 106 of surgical clip applier 100 have gone through at least a portion of a 
stroke. In particular, as handles 106 are actuated, an arm 148a of audible/tactile indicator 148 
rides over and/or along a ledge 104g formed in at least one of upper and lower housing halves 
104a, 104b and is flexed thereby. As arm 148a of audible/tactile indicator 148 reaches the end of 
ledge 104g, arm 148a snaps over the end of ledge 104g and comes into contact with a surface 
104h of upper and/or lower housing halves 104a, 104b, thereby creating and audible sound and a 
tactile vibration as arm 148a comes into contact with surface 104h. In an embodiment, 
audible/tactile indicator 148 indicates to the user that a clip "C" has been appropriately fired. 

[00121] As seen in FIG. 23, also during the initial squeeze of handles 106, as pusher bar 

160 is moved in a distal direction, pusher 160c thereof engages a backspan of a distal-most clip 
"CI" and begins to move or urge distal-most clip "CI" distally out of clip carrier 170 and into 
jaws 120. As distal-most clip "CI" is moved distally, tangs 171 of clip carrier 170 are deflected 
or cammed out of engagement with distal-most clip "CI" and return to their un-deflected or un- 
cammed state to capture a subsequent clip of the stack of clips "C". During the initial squeeze of 
handles 106, pusher bar 160 is advanced an amount sufficient to place distal-most clip "CI" in 
channels 120a of jaws 120. 

[00122] As seen in FIG. 24, also during the initial squeeze of handles 106, as drive 

channel 140 is moved in a distal direction, rack 140d of ratchet mechanism 144 is moved distally 
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causing teeth thereof to move into engagement with and over or across a tooth of pawl 142. 
Once rack 140d of ratchet mechanism 144 is moved into engagement with pawl 142, drive 
channel 140 can not return to a home or proximal-most position until rack 140d has cleared pawl 
142. During the initial squeeze of handles 106, as seen in FIGS. 26 and 27, drive channel 140 is 
moved distally until flange or wall 140g of drive channel 140 abuts or engages against cam 
surface 179c of pivot arm 179. 

[00123] As seen in FIG. 25, during the initial squeeze of handles 106, pusher bar cam 162 

is moved distally with drive channel 140, causing pusher bar 160 to move therewith, as described 
above, until stem portion 162b of pusher bar cam 162 engages or abuts against a ledge 104i 
formed in elongate slot 104f of lower housing half 104b. When stem portion 162b of pusher bar 
cam 162 engages against ledge 104i, pusher bar cam 162 is rotated, at window 140e of drive 
channel 140, thereby causing head portion 162a to begin disengaging or begin rotating out of 
distal window 160e of pusher bar 160. 

[00124] With continued reference to FIG. 25, during the initial squeeze of handles 106, 

with tab 192a removed, counter actuator 196 is moved into engagement with contact 194a of 
processor 194 thereby completing a circuit and causing processor 194 to perform a function, as 
described above. 

[00125] Referring now to FIGS. 26-37, clip applier 100 is illustrated, with lower housing 

half 104b removed therefrom, during a further squeezing of handles 106. As seen in FIGS. 26- 
37, during the further squeezing of handles 106, distal ends 122a of link members 122 are caused 
to be moved further distally relative to housing 104. As distal ends 122a of link members 122 
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are moved further distally, drive pin 124 is caused to be moved further distally thereby 
transmitting distal axial movement to drive channel 140 and counter actuator 196. 

[00126] As seen in FIGS. 26 and 27, as drive channel 140 is moved further distally, flange 

or wall 140g of drive channel 140 cams against cam surface 179c of pivot arm 179 causing pivot 
arm 179 to rotate about boss 179a. As pivot arm 179 is rotated about pivot boss 179a, stem 179b 
of pivot arm 179 is moved in a direction opposite to the direction of motion of cam surface 179c. 
As stem 179b of pivot arm 179 is moved, stem 179b slidably cams within proximal-most slot 
180e of wedge plate 180 causing wedge plate 180 to move in a proximal direction. As seen in 
FIG. 27, as wedge plate 180 is moved in a proximal direction biasing member 184 is stretched or 
extended. 

[00127] As seen in FIGS. 28, 29 and 31, as wedge plate 180 is moved in a proximal 

direction, a wedge plate 180 is moved proximally relative to clip follower 174 thereby moving 
windows 180b thereof proximally relative to proximal tab 176 of clip follower 174. Also, as 
wedge plate 180 is moved in a proximal direction, distal end 180a thereof is withdrawn from 
between jaws 120, thereby allowing for jaws 120 to eventually be closed or approximated. 

[00128] As seen in FIGS. 31 and 32, as drive channel 140 is moved further distally, pusher 

bar cam 162 is moved further distally in the manner described above, until stem 162b thereof 
moves over ledge 104i formed in elongate slot 104f of lower housing half 104b and rotates head 
portion 162a of pusher bar cam 162 out of engagement of distal window 160e of pusher bar 160. 
Once head portion 162a of pusher bar cam 162 is disengaged from or rotated out of distal 
window 160e of pusher bar 160, pusher bar 160 is withdrawn to a proximal-most position due to 
the spring force exerted thereon by extended biasing member 164. 
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[00129] As seen in FIGS. 32 and 33, as drive channel 140 is moved further distally, with 

pusher 160c of pusher bar 160 and distal end 180a of wedge plate 180 removed from between 
jaws 120, a distal edge of drive channel 140 and/or drive channel strap 143 engages against 
camming surfaces 120b of jaws 120 thus causing jaws 120 to approximate toward one another 
and to form surgical clip "CI" interposed therebetween. Since drive channel strap 143 is fixed to 
drive channel 140 and moves therewith, drive channel strap 143 functions to cap drive channel 
140 so as to maintain jaws 120 within drive channel 140 during the approximation of jaws 120 
and to maintain wedge plate 180 within drive channel 140 during operation of clip applier 100. 
As seen in FIG. 37, surgical clip "CI" may be formed or crimped onto a vessel "V" or any other 
biological tissue. 

[00130] Also, as drive channel 140 is fully advanced distally, as seen in FIG. 36, rack 

140d of ratchet mechanism 144 is moved distally beyond pawl 142 such that the teeth of rack 
140d are moved distally of the tooth of pawl 142 thereby disengaging rack 140d and pawl 142 
from one another. In this manner, drive channel 140 is permitted to return to a home or 
proximal-most position. 

[00131] As described above and as seen in FIG. 36, as drive channel 140 is moved 

distally, arm 148a of audible/tactile indicator 148 snaps over the end of ledge 104g and comes 
into contact with a surface 104h of upper and/or lower housing halves 104a, 104b, thereby 
creating and audible sound and a tactile vibration as arm 148a comes into contact with surface 
104h. The audible/tactile feedback may indicate to the surgeon that a clip has been appropriately 
formed and that clip applier 100 has undergone an acceptable stroke. 
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[00132] Referring now to FIGS. 38-43, clip applier 100 is illustrated following a complete 

stroke or squeezing of handles 106 and during an opening of handles 106. During an opening or 
release of handles 106, distal ends 122a of link members 122 are caused to be moved proximally 
relative to housing 104. As distal ends 122a of link members 122 are moved proximally, drive 
pin 124 is caused to be moved proximally thereby transmitting proximal axial movement to drive 
channel 140 and counter actuator 196. The proximal movement of drive channel 140 is 
facilitated by the constriction of biasing members 146. Alternatively, the release of handles 106 
results in biasing member 146 withdrawing drive channel 140 in a proximal direction. 

[00133] As drive channel 140 is moved proximally, the distal edge of drive channel 140 

and/or drive channel strap 143 disengages from against camming surfaces 120b of jaws 120 thus 
freeing jaws 120 for separation from one another as wedge plate 180 is re- inserted therebetween, 
and to receive another surgical clip "C" therebetween. 

[00134] As seen in FIG. 39, as drive channel 140 is moved proximally, flange or wall 

140g of drive channel 140 disengages from against cam surface 179c of pivot arm 179 allowing 
for biasing member 184 to constrict and move wedge plate 180 in a distal direction. As wedge 
plate 180 is moved in a distal direction, distal end 180a of wedge plate 180 is reinserted or 
reintroduced into jaws 120, thereby spreading jaws 120 apart, as seen in FIG. 43. 

[00135] As seen in FIGS. 40 and 41, as wedge plate 180 is moved distally, proximal tab 

176 of clip follower 174 engages in a window 180b of wedge plate 180 and is thus urged distally 
a given distance. As clip follower 174 is urged distally, stack of clips "C" are also urged distally. 
As seen in FIG. 41, when wedge plate 180 reaches a distal-most position, clip channel 170 abuts, 
engages, urges or otherwise cams against proximal portion 175b of distal tab 175 until web 180f 
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of wedge plate 180 rests substantially beneath distal portion 175a of distal tab 175. In so doing, 
proximal portion 175b of distal tab 175 is moved to extend into an incrementally more distal 
window 172 of clip channel 170. 

[00136] As seen in FIGS. 42 and 43, as clip follower 174 is urged forward, moving the 

stack of clips "C" forward, a distal-most clip "CI" moves distal of pusher 160c by camming 
beneath pusher 160c of pusher bar 160 until distal-most clip "CI" is caught by tangs 171 of clip 
applier 170. 

[00137] Turning momentarily to FIG. 38, as drive channel 140 is moved in a proximal 

direction, arm 148a of audible/tactile indicator 148 snaps back over ledge 104g and re-sets itself 
for the next firing stroke or squeeze of handles 106. 

[00138] As mentioned above, as drive channel 140 is moved in a proximal direction, drive 

pin 124 moved counter actuator 196 in a proximal direction, out of engagement with contact 
194a of processor 194. 

[00139] Turning now to FIG, 44, a distal end of clip applier 100 is illustrated following a 

complete stroke or squeezing of handles 106 and after a final clip has been expelled therefrom. 
Following firing of the last clip, as seen in FIG. 44, proximal tab 176 of clip follower is disposed 
within a distal-most aperture or window of apertures 180b of wedge plate 180. In this manner, 
as wedge plate 180 is moved distally following a firing of a clip, in the manner described above, 
clip follower 174 is also moved distally. However, in the present arrangement, as clip follower 
174 is moved distally, distal tab 175 thereof is moved distal of a distal-most window of windows 
172 of clip carrier 170. In this manner, proximal portion 175b of distal tab 175 engages against 
an inner surface of a top wall of clip carrier 170 and is cammed or urged downwardly. 
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[00140] As proximal portion 175b of distal tab 175 is cammed or urged downwardly, 

distal portion 175a of distal tab 175 engages against an upper surface of tab 178a of lockout 178 
and cams or urges tab 178a of lockout 178 downwardly, across a path of strap 143, supported on 
drive channel 140, and into distal window 180c of wedge plate 180. In this manner, if drive 
channel 140 is advanced distally, in the manner described above, strap 143 will abut against tab 
178a of lockout 178 and prevent or block strap 143 and, in turn, drive channel 140 from moving 
distally. At this stage, pawl 142 is located in a dwell, distal of rack 140d, and handles 106 are 
arranged in a fully opened position and are thus not capable of being opened any further. In this 
configuration, clip applier is locked out and can no longer be used. 

[00141] As seen in FIGS. 45 and 46, if a surgeon tries to break through the locked out 

configuration of clip applier 100 by exerting an excessive force (i.e., a force greater than a 
predetermined limit) on handles 106 thereof, drive pin 124 will be urged beyond a lip 140j 
defining pivot point 140a of drive channel 140 and into an elongate slot 140k. Elongate slot 
140k will have a length sufficient to accommodate substantially all of a distance of travel of 
drive pin 124. 

[00142] Turning now to FIGS. 47-49, clip applier 100 may include a shipping wedge 200 

supported on housing 104 and interposed between handles 106. Shipping wedge 200 functions 
to maintain handles 106 spaced apart or un-squeezed during a shipment and/or storage of clip 
applier 100. In one embodiment, tab 192a of counter mechanism 190 is connected to shipping 
wedge 200 such that removal of shipping wedge 200 from clip applier 100 results in the removal 
of tab 192a, as described above. 
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[00143] As seen in FIGS. 47-49, shipping wedge 200 includes a body portion 202 in the 

form of a collar, defining a passage 204 configured and dimensioned for receipt of a portion of 
housing 104 therein. Shipping wedge 200 includes uprights 206 extending outwardly from 
opposed sides of body portion 202 and being configured to receive handles 106 therein. 
Shipping wedge 200 further includes tabs 208 extending inwardly from opposed sides of body 
portion 202 and being substantially aligned with uprights 206. Tabs 208 of shipping wedge 200 
are configured and dimensioned to engage against an outer surface of housing 104 when 
shipping wedge 200 is properly secured to clip applier 100. 

[00144] Shipping wedge 200 includes securement members 210 extending therefrom for 

engaging housing 104 and maintaining shipping wedge 200 in position relative to clip applier 
100. Securement members 210 may be configured and adapted for snap-fit engagement with 
housing 104 or for snap-fit engagement with complementary structure provided on housing 104. 

[00145] Turning now to FIGS. 50 and 51, a drive channel for use with clip applier 100, 

according to another embodiment of the present disclosure, is generally designated as 240. Drive 
channel 240 functions to accommodate for the situation where a second clip is being applied 
over an existing clip, previously applied, or where a clip is being applied over a hard/dense 
material, such as bone. In the even that a clip is being applied over an existing clip or over a 
hard material, it is desirable for the clip applier and, in particular, the drive channel to complete 
is forward or distal stroke in order for the rack of the ratchet mechanism to clear the pawl and 
allow for the drive channel to return to a proximal-most position. 

[00146] Accordingly, as seen in FIGS. 50 and 51, drive channel 240 includes a distal drive 

channel 242 and a proximal drive channel 244 axially, slidably associated with one another. 



32 



WO 2008/127968 



PCT/US2008/059859 



Distal drive channel 242 defines a window 242a formed in a backspan thereof for engaging and 
receiving a tab 244a extending distally from proximal drive channel 244. Drive channel 240 
includes a compression member 246 interposed between distal drive channel 242 and proximal 
drive channel 244. In particular, compression member 246 is supported on tab 244a of proximal 
drive channel 244 and is engageable with a proximal surface 242b of distal drive channel 242 
and a distal surface 244b of proximal drive channel 244. Compression member 246 may be 
constructed of rubber and has a given or know durometer and a given, un-compressed width. 

[00147] In use, as drive channel 240 is moved in a distal direction, proximal drive channel 

244 engages/presses against compression member 246 and, in turn, distal drive channel 242. 
The material of construction of compression member 246 is selected such that substantially little 
to no compression of the width of compression member 246 is exhibited during firing of clip 
applier 100 to apply a clip to body tissue. However, if a clip is being applied over another clip or 
over a hard material, distal movement of distal drive channel 242 is blocked. Since the rack of 
the ratchet mechanism has engaged the pawl, proximal drive channel 244 can not return to a 
proximal-most position until it completes its distal stroke. Accordingly, in order to return 
proximal drive channel 244 to the home or proximal-most position, handles 106 are squeezed 
further, forcing proximal drive channel 244 into compression member 246, causing compression 
member 246 to compress an amount sufficient for the rack of the ratchet mechanism to clear and 
disengage the pawl, thereby allowing for the proximal drive channel 244 to return to the home or 
proximal-most position. 

[00148] As proximal drive channel 244 is returning to the home or proximal-most 

position, tab 244a of proximal drive channel 244 engages distal drive channel 242 and pulls 
distal drive channel 242 in a proximal direction. 
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[00149] Turning now to FIGS. 52 and 53, a drive channel according to another 

embodiment of the present disclosure is shown generally as 340. Drive channel 340 is 
substantially similar to drive channel 240 and thus will only be discussed in detail herein to the 
extent necessary to identify differences in construction and operation. 

[00150] As seen in FIGS. 52 and 53, tab 344a of distal drive channel 344 a pair of arms 

344b extending from opposite sides thereof. Distal drive channel 342 includes a pair of spaced 
apart, opposed side walls 342b. Arms 344b are angled with respect to a longitudinal axis of 
drive channel 340 in a substantially proximal direction. Arms 344b of proximal drive channel 
344 have an un-deflected condition wherein arms 344b extend beyond side walls 342b of distal 
drive channel 342. Arms 344b of proximal drive channel 344 have a deflected condition wherein 
arms 344b are flexed between side walls 342b of distal drive channel 342. 

[00151] In use, as drive channel 340 is moved in a distal direction, arms 344b of proximal 

drive channel 344 engage/press against side walls 342b of distal drive channel 342. The 
dimensions and material of construction of arms 344b of proximal drive channel 342 are selected 
such that substantially little to no deflection of arms 344b is exhibited during firing of clip 
applier 100 to apply a clip to body tissue. However, if a clip is being applied over another clip or 
over a hard material, distal movement of distal drive channel 342 is blocked. Since the rack of 
the ratchet mechanism has engaged the pawl, proximal drive channel 344 can not return to a 
proximal-most position until it completes its distal stroke. Accordingly, in order to return 
proximal drive channel 344 to the home or proximal-most position, handles 106 are squeezed 
further, forcing proximal drive channel 344 distally, thereby causing arms 344b thereof to be 
cammed and be deflected by side walls 342b of distal drive channel 342, causing proximal drive 
channel 344 to move distally an amount sufficient for the rack of the ratchet mechanism to clear 
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and disengage the pawl, thereby allowing for the proximal drive channel 344 to return to the 
home or proximal-most position. 

[00152] It should be understood that the foregoing description is only illustrative of the 

present disclosure. Various alternatives and modifications can be devised by those skilled in the 
art without departing from the disclosure. Accordingly, the present disclosure is intended to 
embrace all such alternatives, modifications and variances. The embodiments described with 
reference to the attached drawing figures are presented only to demonstrate certain examples of 
the disclosure. Other elements, steps, methods and techniques that are insubstantially different 
from those described above and/or in the appended claims are also intended to be within the 
scope of the disclosure. 
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CLAIMS 

What is claimed is: 

1 . A surgical clip applier, comprising: 
a housing; 

a pair of handles pivotably connected to opposite sides of the housing; 
a channel assembly fixed to and extending from the housing; 

a clip carrier disposed within said channel assembly and defining a channel and a 
plurality of windows; 

a wedge plate slidably disposed within said channel assembly, said wedge plate being 
operatively connected to said handles and including a plurality of apertures formed along a 
length thereof; 

a plurality of clips slidably disposed within said channel of said clip carrier; and 

a clip follower slidably disposed within said channel of said clip carrier at a location 
proximal of said plurality of clips, said clip follower being configured and adapted for selective 
engagement with said windows of said clip carrier and said apertures of said wedge plate, 
wherein said clip follower is configured and adapted to distally urge said plurality of clips 
relative to said clip carrier upon a distal advancement of said wedge plate. 

2. The clip applier according to claim 1, further comprising a jaw assembly 
including a pair of jaws extending from an end of said channel assembly, opposite said housing, 
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said jaw assembly adapted to accommodate a clip therein and being operable to effect closure of 
a clip in response to movement of said handles. 

3. The clip applier according to claim 2, further comprising a clip pusher bar 
slidably positioned within at least one of said housing and said channel assembly, said pusher bar 
having a first end operatively connected to at least one of said handles and a second end defining 
a pusher terminating proximate said pair of jaws, said pusher bar being moved towards said jaws 
as said handles are approximated in a first direction an initial amount to move said distal-most 
clip between said jaws, and said pusher bar being configured and adapted to move towards said 
housing as said handles are approximated an additional amount in said first direction to move 
said pusher behind a distal-most clip in said plurality of clips. 

4. The clip applier according to claim 3, further comprising a drive channel slidably 
disposed within at least one of said housing and said channel assembly, said drive channel 
having a first end operatively connected to at least one of said handles and a second end 
configured and dimensioned to selectively engage said pair of jaws to effectuate closure of said 
pair of jaws, said drive channel being moved towards said jaw assembly as said handles are 
moved in said first direction to move said distal end thereof against said jaws to close said jaws, 
said drive channel being moved away from said jaws as said handles are moved in a second 
direction to move said distal end thereof away from said jaws to allow said jaws to open. 

5. The clip applier according to claim 4, further comprising a pivot arm operatively 
connected to said wedge plate and selectively engageable by said drive channel, wherein rotation 
of said pivot arm, during distal movement of said drive channel, results in proximal movement of 
said wedge plate. 
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6. The clip applier according to claim 4, further comprising a pusher bar cam 
pivotably supported on the drive channel and movable therewith, said pusher bar cam extending 
through a slot formed in said wedge plate and into a window formed in said pusher bar, wherein 
as said drive channel is moved distally said pusher bar cam moves said pusher bar distally. 

7. The clip applier according to claim 6, wherein during distal movement of said 
drive channel, said pusher bar cam is rotated relative thereto such that said pusher bar cam 
disengages from said window of said pusher bar allowing said pusher bar to move proximally. 

8. The clip applier according to claim 1, wherein said wedge plate is biased to a 
distal position. 

9. The clip applier according to claim 4, wherein at least one of said pusher bar and 
said drive channel is biased to a proximal position. 

10. The clip applier according to claim 4, further comprising a ratchet mechanism 
including: 

a rack, having a plurality of ratchet teeth, associated with said drive channel; and 

a pawl, having at least one tooth, disposed at a location to selectively engage said rack, 
wherein said pawl is biased into engagement with said rack, wherein as said drive channel is 
longitudinally reciprocated, said plurality of teeth are passed over said pawl, and wherein said 
pawl prevents inadvertent return of said drive channel before full actuation of said handles. 
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1 1. The clip applier according to claim 1, further comprising a lockout disposed in a 
distal end of said channel assembly, wherein said lockout is actuated by said clip follower when 
a last clip is expelled from said clip applier. 

12. The clip applier according to claim 11, wherein said lockout is urged by said clip 
follower to extend across a path of said drive channel, thereby preventing said drive channel 
from moving distally. 

13. The clip applier according to claim 4, further comprising a drive pin operatively 
received in a pivot point formed in said drive channel to transmit axial forces to said drive 
channel during movement of said handles, wherein said pivot point is separated from an elongate 
slot by at least one lip. 

14. The clip applier according to claim 1, further comprising a shipping wedge 
selectively attachable to said housing and being configured and adapted to engage each of said 
handles. 

15. The clip applier according to claim 1, further comprising a counter mechanism 
supported in at least one of said housing and said channel assembly, wherein said counter 
mechanism is configured and adapted to display a change in said clip applier upon each actuation 
of said handles. 

16. The clip applier according to claim 4, wherein said drive channel is configured 
and dimensioned to at least partially surround said jaws and said wedge plate, wherein said drive 
channel includes a strap extending across a distal end thereof for maintaining said jaws and said 
wedge plate within said drive channel. 
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17. A surgical clip applier, comprising: 
a housing; 

a pair of handles pivotably connected to opposite sides of the housing; 

a channel assembly fixed to and extending from the housing; 

a clip carrier disposed within said channel assembly and defining a channel; 

a drive channel slidably disposed within at least one of said housing and said channel 
assembly, said drive channel having a first end operatively connected to at least one of said 
handles and a second end configured and dimensioned to selectively engage a pair of jaws to 
effectuate closure of said pair of jaws; 

a plurality of clips slidably disposed within said channel of said clip carrier; 

a clip follower slidably disposed within said channel of said clip carrier at a location 
proximal of said plurality of clips; and 

a lockout disposed in a distal end of said channel assembly, wherein said lockout is 
actuated by said clip follower when a last clip is expelled from said clip applier, wherein said 
lockout is urged by said clip follower to extend across a path of said drive channel, thereby 
preventing said drive channel from moving distally. 

18. The clip applier according to claim 17, further comprising a wedge plate slidably 
disposed within said channel assembly, said wedge plate being operatively connected to said 
handles and including a plurality of apertures formed along a length thereof; wherein said clip 
carrier defines a plurality of windows; and wherein said clip follower is configured and adapted 
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for selective engagement with said windows of said clip carrier and said apertures of said wedge 
plate, wherein said clip follower is configured and adapted to distally urge said plurality of clips 
relative to said clip carrier upon a distal advancement of said wedge plate. 

19. The clip applier according to claim 18, further comprising a jaw assembly 
including a pair of jaws extending from an end of said channel assembly, opposite said housing, 
said jaw assembly being adapted to accommodate a clip therein and being operable to effect 
closure of a clip in response to movement of said handles. 

20. The clip applier according to claim 19, further comprising a clip pusher bar 
slidably positioned within at least one of said housing and said channel assembly, said pusher bar 
having a first end operatively connected to at least one of said handles and a second end defining 
a pusher terminating proximate said pair of jaws, said pusher bar being moved towards said jaws 
as said handles are approximated in a first direction an initial amount to move said distal-most 
clip between said jaws, and said pusher bar being configured and adapted to move towards said 
housing as said handles are approximated an additional amount in said first direction to move 
said pusher behind a distal-most clip in said plurality of clips. 

21. The clip applier according to claim 20, further comprising a pusher bar cam 
pivotably supported on the drive channel and movable therewith, said pusher bar cam extending 
through a slot formed in said wedge plate and into a window formed in said pusher bar, wherein 
as said drive channel is moved distally said pusher bar cam moves said pusher bar distally. 

22. The clip applier according to claim 21, wherein during distal movement of said 
drive channel, said pusher bar cam is rotated relative thereto such that said pusher bar cam 
disengages from said window of said pusher bar allowing said pusher bar to move proximally. 
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23. The clip applier according to claim 18, further comprising a pivot arm operatively 
connected to said wedge plate and selectively engageable by said drive channel, wherein rotation 
of said pivot arm, during distal movement of said drive channel, results in proximal movement of 
said wedge plate. 

24. The clip applier according to claim 17, further comprising a ratchet mechanism 
including: 

a rack, having a plurality of ratchet teeth, associated with said drive channel; and 

a pawl, having at least one tooth, disposed at a location to selectively engage said rack, 
wherein said pawl is biased into engagement with said rack, wherein as said drive channel is 
longitudinally reciprocated, said plurality of teeth are passed over said pawl, and wherein said 
pawl prevents inadvertent return of said drive channel before full actuation of said handles. 

25. The clip applier according to claim 17, further comprising a drive pin operatively 
received in a pivot point formed in said drive channel to transmit axial forces to said drive 
channel during movement of said handles, wherein said pivot point is separated from an elongate 
slot by at least one lip. 

26. The clip applier according to claim 19, wherein said drive channel is configured 
and dimensioned to at least partially surround said jaws and said wedge plate, wherein said drive 
channel includes a strap extending across a distal end thereof for maintaining said jaws and said 
wedge plate within said drive channel. 
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